699 - O313/SNY

CRITICAL ITEMB LIBT

PROJECT: SRMS

SYSTEM: ElEEIEItls SUBSYSTEN
ASS'Y P/N: SHEET:

FMEA SNEA | WAME, Q1Y & | FAILURE MODE FATLURE EFFECT HOVR / FUNC. RATIONALE FOR ACCEPTAHCE
REF. REV. praving nkr. AND ) L]
DESIGHATION CAUSE END TTEN CRITICALITY SCREENS: N/A
2980 3 CURRENT WODE 3 FLAG FATLS 10 DESIGN FEATUMES
LIMITER S\O/OKD FLAG | PORUARD DRIVE. |  -------
e7-6 fAILS LOW, CONSISTENCY
SCHEMATIC CHECK MAY GIVE THE DESIGN UTILIZES PROVEN CIRCUIT TECHHIGUES AWD IS
2583718 CAUSE(S): FALSE ALARMS, IHPLENENTED USING CHOS LOGIC DEVICES.
(1) antErwaL | EsPECTALLY
PARTS DURING PATLOAD CMOS DEVICES OPERATE AT LOW POVER AND HWENCE DO NOT EXPERTENCE
FATLURE. CAPIURE. AUIO SEGHIFICANY OPERATING STAESSES. THE TECHNOLDGY IS MATURE, AND

ORAKES MAY DE
INITIATED

SEQUENCE . .
TAKE LOKGER 10
COMPLETE.
WORST CASE

smcssennan

LOSS OF
KISSION, LOSS
OF COMPUTER
SUPPORTED
MODES.

REDUNDANT PATHS
REMAINTNG

/A

OEVICE NELIABTLITY NISTORY IS WELL DOCUMENTED. ALL STRESdes
ARE ADDITTONALLY REDUCED BY DERATING THE APPROPRIATE
PARAMETERS IM ACCORCANCE MITH SPAR-RMS-PA.003. SPECIAL
HANDL ING PRECAUTIONS ARE USED AT ALL STAGES OF MANUFACTURE TO
PRECLUDE DAMAGE/SIRESS DUE TO ELECTROSTATIC DISCHARGE.

COMPARATORS AND OPERAVIONAL AMPLIFIERS ARE STANDARD LEINEAR
INTEGRATED CIRCUITS WITH MATURE MANUFACTURING TECHWOLOGY.
APPLICATIOM CONSTRAINTS ARE IN ACCORDANCE WITH
SPAR-ANS-PA.003.

ALL AESTISTORS AMD CAPACEITORS USED IN THE DESIGN ARE SELECTED
FROM ESTASLISHED RELTABILITY (ER) TYPES, LIFE ENPECTANCY IS
INCAEASED BY EMSURING THAT ALL ALLOWABLE STRESS LEVELS ARE
DERATED IN ACCORDANCE VITH SPAR-RMS-PA_D0Y, ALL CERAMIC AND
ELECTROLYTIC CAPACITORS ARE ROUTINELY SUBJECTED 10
RADTOGRAPHIC INSPECTION.
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RITICAL ITEMS LIST PROJECT: SAMS srsmt:- ECTRICAL SUBSYSTEM
CRITICAL ITRTRE 2221 Assty NOMERTCAYOWE: SERVD PURER AMPLIFIERN ————  Ass'Y F;ELS: Iﬂwhﬂ" _ SHEET: _ 2

0.9 - 03173/SWH

FHEA FHER NAME, aQiT, & FAILURE MODE FAILURE EFFECT NDUR / FUNC, AATIONALE FOR ACCEPTANCE
nEr. T praulng nér. AND on 22
DESIGNATION CAUSE END 1TEM CRETICALITY SCAEENS: N/A
2980 CURRENT Moot ; FLAG SAILS 10 ACCEPTANCE TESTS
LINITER IVO/BKD FLAG | FORVARD DRIVE, | - -vceeeeeeen..
aty-é FAILS LOW. CONSISTENCY THE SPA IS SUBJECTED YO THE FOLLOVING ENVIRONMENTAL TESTING AS
SCHEMATIC CHECK MAY GIVE ARt SRU,
2563718 CAUSE(S): FALSE ALARMS,
(1) INTERNAL ESPECIALLY O VIBRATION: LEVEL AND DUNATION - REFENENCE TASLE &
PARYS OURING PATLOAD
FASLURE, CAPTURE. AUTO O THERMAL:  PLUS 7D DEGREES C 10 -25 DEGREES € DURATION -
BRAYES MAY BE 1 172 CYCLES
INETEATED
QURING A THE SPA IS THEM TESTED AS PARY OF THE JOINTS ACCEPTANCE TESTS
E"""“E CVIBRATION AND THERMAL VACUUM TEST).
EOQUENCE.,
TAKE LOMGER 10 THE SPA'S/JOINTS UNDERGO RMS SYSTEM TESTS (TPS18 AMS
COMPLETE. STRONGBACK AND TPS52 FLAT FLOOR 1ESTS) WHICH VERIFIES THE
ABSENCE OF THE FAILURE MODE,
WORST CASE
---------- QUALIFICATION TESTS
WSS OF | eeeeessesreecacee..
MISSION. LOSS THE SPA IS SUBJECTED TO THE FOLLOWING SRU GUALIFICATION TEST
OF COMPUTER EHVIRONMENIS, THE SPA WAS ALSO TESTED AS PART OF THE JOINT
SUPPORTED QUALIFLCATION TESTS.
HODES,
- O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE &
REDUNDANT PATHS
AEMAINING 0 SHOCK: 20G/1% HS/3 AKES (6 DIRECTLONS)
NA O THERMAL VAC: sA1 DEGREES C 70 -36 DEGREES C (6 CYCLES)
1N10¢46 TORR
O HWUMIOIIY:  VESTED MITH THE SHOULDER JOINT
0 ENCt MIL-SID-46T AS MODIFLED BY SL-E-0002 (TEST
CEO1, CE0S, £SO1, CS02, €S04, REOY,
REO2" (N/B). WSO}
FLIGHT CHECKOUT
PONS OPS CHECKLISY (ALL VEHICLES) JSC 14087
PREPARED BY: MuG SUPERCEDING DATE: 03 OCT 86 APPROVED BY: ] DATE: 24 _JuL 99 CIL REV:




129- 03713/SY

CRITICAL ITEMB LIBT

PROJECT: SRNS SYSIEM: ELECIRECAL SUBSYSIEM
D SR A G D S e - ASS*Y NOM 1 Assty p/N: SHEET L)
THEA A NAME, QTY, 4 FALLURE MODE FAILURE EFFECT HOMR / FUNC. BATIONALE FOR ACCEPTANCE
REF. acb. onaulna alr. AND o 212
DESIGNATION CAUSE END ITEM CRITECALTTY SCREENS: W/A
2980 3 CURRENT WODE 3 FLAG FAILS TO OA/INSPECT IONS
LINITER FUO/EKD FLAG | FORVARD DRIVE. |  -<-e-eee-
air-6 FAILS LOV. CONSISTENCY
SCHEMATTC CHECK MAY GIVE UNITS ARE WANUFACTUREC UNDEA DOCUMEMTED QUALETY COMTROLS.
2563710 CAUSE(S): FALSE ALARMS, TRESE CONIAOLS ARE ENERCISED THROUGHOUT DESIGN
(1) INTERNAL | ESPECIALLY PROCUREMENT, PLANNING, RECEIVING, PROCESSING, FABRICATEION,
PARTS DURING PAYLOAD ASSEMBLY, TESTING AND SHIPPING OF THE UNITS. MANDATORY
FATLURE. CAPTURE. AUTO INSPECTION POINIS AME EMPLOYED AT VARICUS STAGES OF
BRAYES MAY BE FABRICATION ASSEMALY AMD TEST. GOVERMMENT SOURCE
;a‘u:l:ﬂ INSPECTION TS INVOKED AT VARIOUS CONTROL LEVELS,
CAPTURE £EE PARTS THSPECTION 1S PERTORMED AS REQUIRED SY
SEQUENCE. SPAR-RHS-PA.003. EACH EEE PART IS QUALIFIED AT THE PART LEVEL
TAKE LONGER 10 10 THE REOUIRENENTS OF THE APPLICABLE SPECIFICATION. ALL EEE
CONPLETE. PARTS ARE 100X SCREENED AND BURNED IN, AS A NINIMM AS
REQUIRED BY SPAR-RMS-PA.O0S, BY THE SUPPLIER. ADD1TIONALLY,
WORST CASE €EE PARTS ARE 00X RE-SCAEEWED IN ACCORDANCE WITH
ceecescens REQUIRENENTS, BY AN IWDEPEMDENT SPAR APPAOVED TESTING
Loss oF FACILITY. DPA 1S PERFORMED AS REQUTRED BY PA.003 ON A RANDONLY
RISStON. LOSS SELECTED SX OF PARTS, MANIMUM 5 PIECES, MINIMAt 3 PYECES FOR
lls‘f” Emm“;n EACN LOT NUMBER/DATE CODE OF PARTS RECE{vED.
HODES. VIRE IS PROCURED 10 SPECIFICATION NIL-W-22759 DR MIL-W-81381
AND INSPECTED AND TESTED 10 NASA JSCHBOBO STANDARD RUMBER 95A.
REDUNDANT PATHS
REHAINTNG RECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
cessmensasaanas IOENTIFEED IN THE PROCUNEMENT DOCUNENTS, FHAT NO PHYSICAL
n/A DAMAGE HAS OCCURRED 10 PARTS DURING SHIPMENT, THAT THE
AECEIVENG DOCUMENTS PROVIDE ADEQUATE TRACEABILITY [NFORMATION
AND SCREEWING DATA CLEARLY IDENTIFIES ACCEPTABLE PARTS.
PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MANUFACTURING STAGE CONPLETED. THESE
INSPECTIONS INCLUDE,
PRINTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
AND ADEOUACY OF PLATED THROUGH HOLES,
COMPONEMT MOUNTING INSPECTION FOR CORRECT SOLDERING, MIRE
LOOPING, SYMAPPING, ETC. OPENATORS AND INSPECTORS ARE TRAINED
awo CErbIFIED 10 WASA WH® S53500.C(3A) STANDARD, AS MODIFIED
BY JSC 0B800A.
CONFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING 15
PERFORMED USING ULIRAVIOLES LIGHT TECRNIOUES.
POST P.C. B0, INSTALLATTON INSPECTION, CLEANLINESS AND
UORKMANSHIP (SPAR/GOVERMMENT REP. MANDATCRY INSPECTION POINT)
P.C. BD, INSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
INSTALLATION, ALIGNMEMT OF BOARDS, PROPER COMNECTOR COMTACT
MATTNG, WIRE ROUTING, STRAPPING of VIRES ETC.,
PRE-CLOSURE INSPECTION, WMORKMANSHIP AND CLEANLINESS
(SPAR/COVERNMENT REP. - MANDATORY INSPECTION POINT)
PRE-ACCEPTANCE TEST INSPECTION, WHICH INCLUDES AN AUDFT OF
LOWER TIER INSPECTION COMPLETION, AS BUILT CONFtGUARAT1ON
VERIFICATION 10 AS DESIGH ETC., {MANDATORY INSPECTION POINT}.
PREPARED @Y1 MFUG SUPERCEDING DATE: D3 OCT 88 APPROVED BY! DATE: 24 JuL 91 CIL REV: 3§




Z.9-0313/SNY

CRITICAL ITEMB LIBT PROJECT: SRMS SYSTEM: ELEC[RICAL SUBSYSIEM
mempemcreese——————— AsS'y NORERTUATURE: SERVD PUUER ARPLIFIER —— Ass'y wHﬂuﬁ'm'—— SHEET: __ &
THEA FREA WANE, OtT, L FAILURE MDE FAILURE EFFECT HOWR / FUNC, RATIONALE FOR ACCEPTAMCE
REP. Rev. praving ofy, aAND oN !
DESICHRT IOM CAUSE END 1TEN CRITICALITY SCREENS: N/A
2980 3 CURRENT WOOE FLAG FAILS 10
LImiten IO/BKD FLAG FORUARD DRIVE. A TEST READINESS REVIEW (IRR) WHICH INCLUDES VERIFICATION OF
otv-8 FAILS LOV. CONSISTENCY TEST PERSOMMEL, TEST DOCUMENTS, TEST EOUIPMEMT CALIBRATION/
SCHEMAINC CHECK MAY GIVE VALIDATION STATUS ANO HARDUARE CONFLGURATION IS CONVENED BY
2583718 CAUSE(S): FALSE ALARMS, QUAL ITY ASSURANCE IN CONJUNCTION W1TH ENGINEERING
(1) INTERNAL ESPECIALLY RELEABILITY, COMFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
PARTS DURING PAYLOAD AND THE GOVEWMENT REPRESENTATIVE, PRIOR TO THE START OF ANT
FAILURE. E;:tguth:ugg FORMAL TESTING (ACCEPTANCE OR QURLIFICATION).
KES
INVTIATED ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
DURING A THEAMAL AND VIBRATION TESTING, (SPAR/GOVERNMEWT MEP. -
CAPIURE MAMDATOAY INSPECTION PCINT),
SEOUENCE.
TAKE LONGER TO INTEGRATION OF UNIT TO JOINT SRU - INSPECTIONS ENCLUDE
COMPLETE, GAOUNDING CHECKS, CONNECTORS FOR BEMT OR PUSHBACK
CONTACTS, VISUAL, CLEARLINESS, INTERCONNECT WIRINO AND
WORST CASE POVER UP 1EST 10 THE APPROPRTATE JDINT INSPECTION TEST
PROCEDURE (11P} ETC.
LOSS OF
MISSION. LOSS JOINT LEVEL PRE-ACCEPTANCE TEST INSPECTION, INCLUDES AN
OF COMPUTER AUDIT OF LOWER TLEN INSPECTION COMPLETION, AS BUILTY
SUPPORTED CONFIGURATION VERIFICATION TO AS DESIGN Efc.
MODES.
JOINT LEVEL ACCEPTANCE TESTING (ATP) INCLUDES AMBINET,
REDUNDANT PATHS VIGRATION AND THERMAL-VAC TESTING.
RESAIRING (SPAR/GOVERNNENT REP. - MAMDATORY INSPECTION POINT).
N/R SRMS SYSTEMS TNTEGRATION THE INTEGRATION OF MECHANICAL ARW
SUBASSEMBLIES AMD THE FLIGHT CABEN EQUIPMENT 10 FORM THE SRMS.
INSPECTIONS ARE PERFORKED AT EACH PHASE OF INTEGRATION WHICH
INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
INTERFACE CONMECTORS FOR BENT OR PUSH BACK COHTAEIS E1C.
SRMS STSTEMS TESTING - STRONGBACK AND FLATY FLOOR AMBIENT
Fﬁﬁ?’;‘“m TEST. (SPAN/GOVERNMENMT REP, - MAHDATORY [HSPECT!ON
PAELPARED BT: MFWG SUPERCEOING DAIE: 03 OCT B85 APPROVED BY: DATE: 24 JuL $1 CIL REV: 3
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CRITICAL ITEM8 LIBT PROJECT: SRMS SYSTEM: IRJCAL SUBSYSTEM
—mmmssssssoSessess- ASS'Y NU"E“[“U“: SERVD POULR RRPLITTER Ass'y wﬂign'hm‘rﬂ— SHEET: __ 5

EMEA FMeA | wAME, ofr, L | rAILURE MOOE | FAILURE EFFECT HOWR / FUNC, RATIONALE FOR ACTEPTANCE
REF. aev. | omaulng afr, AHD oN 272
DESLGNATION CAUSE END [TEN CRITICALITY SCREENS: N/A

2980 3 CURRENT WODE FLAG FANLS TD FAILURE HISTORY
LIMITER fW/EKD FLAG fORVARD DRIVE. | = ---===c-cceneee
QY-8 FAILS LOM, CONSISTENCY
SCHEMATIC CHECK MAY GIVE THERE HAVE SEEN NO FAILURES ASSOCIATED WITH THIS FAILURE
2563718 CAUSE(S): FALSE ALAAMS, WODE OM THE SRMS PROGRANM.

€1) INTERMAL ESPECIALLY
PARTS OURING PAYLOAD
FATLURE, CAPTURE. AUTOD
GRAKES MAY BE
INITTATED
DURING A
CAPTURE
SEQUENCE.

TAKE LONGER TO
COMPLETE.

VORST CASE

Of
HISSION. LOSS
OF COMPUTER
SUPPORTED
MODES .

NEDUNDANT PATHS
AEMATNING

PREPARED BY: MEUG SUPERCEDTNG DATE: 03 oct BS APPROVED BY: DATE: 26 JUL 91 ciL REV: 3




¥.9 - 03713/SNY

CRITICAL ITEM8 LIBT

PRUJEL ] : SRMS

SYSTEM: ELECIRICAL SUBSYSIEM

e —— - ——————— Ass*y nomCRTUATURE: SERVO IOUTH MAFCITITR ———  ass'r #/0: STIL0PYY SHEET: _ 6
FHEA FMEA | WAME, a1y, & | FAILURE MODE AILURE EFFECT HDWR £ FUNC. . RATIOMALE FOR ACCEPTANCE '
REF. REV. oraulng rér. AND oN 272

DESIGNATIOM CAUSE END 1TEM CRITICALITY SCREENS: N/A
2980 3 CURRENT HOOE 2 FLAG FAILS TO OPERATIONAL EFFECTS
LINITER FW/0XD FLAG | FORUARD DRIVE. eeresscrasadoacds -
orY-4 FALLS LOM. CONSISTENCY
SCHEMATIC CHECK MAY GIVE IF CONSISTENCY CHECK FALSE ALARM DCCURS DURING
2563718 CAUSE(S): FALSE ALARMS, CAPTURE/RIGIDIZE SEQUENCE THEM ARM WILL NOF LIMP. ARM JOINTS
(1) INTERNAL | ESPECIALLY WILL NOT COMFORM 10 PAYLOAD DURING A CAPTURE SEQUENCE. IF
PARTS DURING PAYLOAD THERE IS ANY MISALIGNMEN] VITH TME GRAPPLE FIXTURE, THE
FAILURE. CAPIURE. AUTO PAYLOAD MILL CHANGE 1TS ATTITUDE DURING A FREE FLYING
BRAKES MAY BE CAPIURE, ON THE ARM WILL SE PRELCADED I THE PAYLOAD IS
IHI:IMED BERTHED. IT MAT TAXE LOWGER 10 COMPLETE A CAPTURE SEGUENCE.
DURING A
CAPIURE CREV ACTION
SEQUENCE.
TAXE LONGER TO
COMPLEJE. WONE FOR TREE FLYING CAPIURES. ENTER TEST MODE YO LIMP ARM
AFYER COMPLETION OF A BERTHED PAYLOAD CAPTURE .
WORST CASE
CREW TAATNING
L0SS OF
MISSION, L0OSS
OF COMPUTER CREW SHOULD BE IRAINED TO DBTAIN MINIMUM WESALIGNHENT ERRORS
SUPPORED PRIOR TO CAPTURE Of PAYLOAD TD KEEP PRELOAD ON ARM 10 A
WODES. RINIM,
REDUNDANT PATHS
REMRINING NISSION CONSTRAINT ;
WA ,
WHEM CAPTURING A TREE FLYER, THE €E MUST BE FAR ENOUGH AWAY
FAOM STRUCTURE TO PRONIBIT COMTACT WEGARDLESS OF PATLOAD
NOTATIONS.
OMASD OFFLINE
IN COMPUTER CONTROLLED MODE
VERIFY THAT THE FUD/BKD FLAG CHANGES STATE WHEW JOINTS ARE
DNIVEN :
CHRSD OMLINE TNSTALLATION
NONE
OMRSD ONLINE TURNARCUND
FOR EACH JOIHT DRIVE IN SENGLE MODE
VERTFY FUD/BKD FLAG CHANGES STAE
PREPARED BY+ MFVG SUPERCEDING DATE: D3 DCY 85 APPROVED BY: CIL REV: 3

OAYE: 24 JuL 91




